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(n=40), TMD signs and symptoms (Group S and S, n=68), TMD signs or symptoms 



















Chi-square tests (α=0.05). Results: A slight prevalence of articulatory disturbances, such 






10 children, the prevalence being greater in TMD signs and symptoms children than in 
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distortions and frontal lisp in phonemes /s/ and /z/ and inadequate tongue position in 
phonemes /t/; /d/; /n/; /l/.
Key words: Speech. Temporomandibular joint disorders. Phoneme. Phonetics. Dental 
occlusion. Children.
INTRODUCTION
Speech is a dynamic and complex process 
comprising respiration, phonation, resonation, 
articulation, and neurologic integration. Air 
emitted from the lungs passes along the trachea 
and through the vocal tract to produce sounds. 
These sounds are then formulated into meaningful 
speech by articulation of the lips, teeth, tongue, 
palate, and alveolus10. Mandible participation, 





and soft tissues movements2,21. The freedom 
involved in these movements depends on the 
health and integrity of the stomatognathic system 
structures, mainly the temporomandibular joint 
(TMJ) and skeletal muscles2,12,13,16,18. The presence 
of temporomandibular disorders (TMD) can cause 
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reduction in mandibular opening and retrusion 
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deviation movements during speech3, but pain 
severity do not seem to determine larger reduction 
of these values4. Conversely, phonemic distortions 
seem to be related also to tongue thrust10, but TMD 
seem to produce changes in speech articulation as a 
protective adaptive mechanism, probably triggered 
by pain22.
In addition, it has been suggested that speech 





TMD20. Excessive overjet predisposes to large 
mandibular movements, most probably due to 















tend to occur in the same children15 and are closely 
related to each other. Thus, considering that 









any clear evidence directly relating malocclusions 
















State of São Paulo, Brazil. Permission to carry 
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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 6. The 
Ethics Committee of the Piracicaba Dental School, 
University of Campinas, São Paulo, Brazil, approved 
the research (Process 034/2006). Initially, 350 
children aged 8 to 12 years having the same 





of systemic disturbance in the masticatory 




structure, or number. The exclusion criteria included 
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presence of nutritive and non-nutritive sucking 
habits, neurological disturbances (such as cerebral 
palsy, movement disorders, speech and language 
disorders, and behavioral/cognitive syndromes), 
any type of orthodontic treatment prior to or during 
the research examination period and uncooperative 
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TMD could be masked, causing a bias in the results.
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at the school or by phone about the presence of 
parafunctional habits in their children, such as 
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The Research Diagnostic Criteria for TMD 
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performed by a speech-language pathologist 
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the International RDC/TMD Consortium. Dental 
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teeth and TMJ sounds19. Each question required a 
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in front of the ear or in the ear in the past month? 
U! U
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Examination of clinical signs 
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RDC/TMD criteria, including: pain on palpation, 
mandibular range of motion (mm), associated 
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maximum assisted opening, mandibular excursive 
and protrusive movements), sounds from the 
TMJ, and tenderness induced by muscle and joint 
palpation. The RDC/TMD criteria classify the most 
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IIIa) or arthritis (Group IIIb /IIIc). The RDC/TMD 
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subtype; for example, a myalgia diagnosis is made 





presence of pain upon palpation of 3 or more 
sites. The arthralgia diagnosis includes pain upon 
palpation of the TMJ and joint-related pain during 
the movements of opening mouth, mandibular 
excursive and protrusive movements; the diagnosis 
of arthritis includes pain in addition to the reported 
clicking sounds upon palpation. Thus, every TMD 
subject could have both a masticatory muscle pain 
diagnosis and/or a TMJ pain diagnosis. Children 








Evaluation of morphological occlusion












































Posterior crossbite: one or more teeth in the 
maxillary buccal segment are lingual to one or more 
of the opposing teeth in the mandibular buccal 
segment in maximum intercuspation.
Overbite: vertical overlap of maxillary over 











Overjet: horizontal projection of maxillary 
central incisor teeth beyond the mandibular central 
















Phonological Assessment of Child Speech23, for 
sequential naming, containing all of the phonemes 
of the Brazilian Portuguese language in several 
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!   
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phoneme articulation are: bilabial: [p, b, m]; 
labiodental: [f, v]; linguodental: [t, d, n]; alveolar: 
[s, z, l, r]; palatal: [x, j, lh, nh]; velar: [c (=k), qu, 
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participant seated on an armless chair, in a room 




























the speech pathologist and repeated by the children 
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the possible articulatory errors detected during 
spontaneous speech, since the repetition gives an 
acoustic support.
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audio cassette and transcribed literally, excluding 




listened to the voice records for three times and 
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documenting the absence or presence of the 
articulatory disorders.
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based on the auditory perceptual analysis by the 









in a rate of 50% or more, the articulatory error 
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sound is replaced by another), omissions (sound 
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not produced appropriately, but still understood) 
of the phonemes. Moreover, tongue protrusion in 
phonemes /t/, /d/, /n/, /l/ (tongue tip positioned 
through the incisal edges of maxillary and 






movements and reduction of vertical amplitude 
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as a deviation in mandibular movement from central 
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n % Boys (n) Girls (n) Mean age±SD
(1) Group TMD 40 26.32 20 20 9.73±1.38
Group Ia (myofascial pain) 13 8.52 5 8 9.85±1.46
Group Ib (myofascial pain with limited opening) 3 1.97 1 2 9.67±1.15
Group IIIa (arthralgia) 19 12. 5 12 7 9.47±1.50
Group Ia and IIIa 3 1.97 2 1 11±0
Group Ib and IIIa 1 0.65 0 1 9±0
Group Ia, Ib and IIIa 1 0.65 0 1 10±0
(2) Group Signs and symptoms of TMD (Group S and S) 68 44.73 36 32 10.19±1.31
(3) Group Symptoms or Signs of TMD (Group S or S) 33 21.7 18 15 10.12±1.49
Symptoms of TMD 6 3.94 5 1 10.67±1.51
Signs of TMD 27 17.76 13 14 10.04±1.52
(4) Group Normal - without signs and symptoms of TMD (Group N) 11 7.23 4 7 10.09±1.58
Total Sample 152 100 78 74 10.05±1.39
Table 1- Sample distribution according to Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) 
diagnosis and signs and symptoms of TMD
(1), (2), (3), (4): Major groups. SD= standard deviation
Speech evaluation in children with temporomandibular disorders








decreasing of facial muscle movements, leading to 
an unclear speech.
Statistical analysis





children randomly selected, for assessing intra-
examiner reliability. For this, intraclass correlation 
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continuous and dichotomous variables of RDC/TMD 
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signs and/or symptoms of TMD. Furthermore, due 
to the number of subjects in some groups, four 
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statistical analysis. Fisher’s exact or Chi-square 




verify the proportions of the independent variables 
(speech disorders and occlusal alterations) among 
the groups. 	 @!A 	]	' 	  
data analysis.
RESULTS
Sample distribution according to TMD diagnosis 




at least one sign and one symptom of TMD. Only 
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distribution in relation to occlusal characteristics. 
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ranged from 33% to 45%. The proportion of children 
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the different occlusal characteristics. On the 
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(1) Group TMD (2) Group S and S (3) Group S or S (4) Group N Total
n=40 n=68 n=33 n=11 n=152
Speech disorders 13 (33%) 27 (40%) 15 (45%) 2 (18%) 57 (38%)
Distortions /s/ and /z/ 6 (15%) 17 (25%) 5 (15%) 1 (9%) 29 (19%)
Substitutions and omissions 3 (8%) 2 (3%) 1 (3%) 0 6 (4%)
Frontal lisp /s/ and /z/ 7 (18%) 7 (10%) 3 (9%) 1 (9%) 18 (12%)
Tongue thrust /t/; /d/; /n/;/l/ 8 (20%) 10 (15%) 5 (15%) 1 (9%) 24 (16%)
Deviations of the  jaw to  left or right 0 0 0 0 0
Reduction of vertical amplitude 2 (5%) 3 (4%) 5 (15%) 0 10 (7%)
Occlusal characteristics
Class I 27 (68%) 36 (53%) 25 (76%) 8 (73%) 96 (63%)
Class II 13 (33%) 31 (46%) 7 (21%) 3 (27%) 54 (36%)
Class III 0 1 (1%) 1 (3%) 0 2 (1%)
Posterior crossbite 7 (18%) 7 (10%) 3 (9%) 2 (18%) 19 (13%)
	
 21 (53%) 43 (63%) 17 (52%) 5 (45%) 86 (57%)
	
	 18a (45%) 43a (63%) 11b (33%) 1b (9%) 73 (48%)
Table 2- Distribution of subjects with speech disorders and morphological characteristics of occlusion into groups
				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Class I Class II Crossbite
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	"#$		& 	"#$		& !	"#$		& 	"#$		&
Absent Present Absent Present Absent Present Absent Present











2 (4%) 23 (40%) 9 (16%) 17 (30%) 6 (11%)
Distortions /s/ 
and /z/
29 6 (21%) 9 (31%) 5 (17%) 9 (31%) 2 (7%) 12 (41%) 3 (10%) 12 (41%) 3 (10%)
Frontal lisp /s/ 
and /z/
18 4 (22%) 4 (22%) 4 (22%) 4 (22%) 2 (11%) 8 (44%) 7 (39%) 3 (17%) 2 (11%)
Tongue thrust /t/; 
/d/; /n/; /l/




10 6 (60%) 1 (10%) 4 (40%) 3 (30%) 0 3 (30%) 0 3 (30%) 0
Substitutions 
and omissions
6 1 (17%) 1 (17%) 1 (17%) 2 (33%) 2 (33%) 2 (33%) 1 (17%) 2 (33%) 1 (17%)
Table 3- Distribution of children with the most prevalent speech disorders according to morphological characteristics of 
occlusion
PIZOLATO RA, FERNANDES FSF, GAVIÃO MBD
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a higher percentage of speech disorders than the 
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Reliability value for the RDC/TMD clinical exam 
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!	"#$		& 	"#$	& Posterior crossbite
Absent Present Absent Present Absent Present
Speech disorders
19 (34%)* 37 (66%)*† 23 (40%) 34 (60%) 13 (89%) 6 (11%)† †p=0.0184
*p=0.0117 p=0.8856 p=0.0608
Table 4- Distribution of children with the overall speech disorders in accordance with morphological characteristics of 
occlusion independent of molar relationship
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DISCUSSION
The prevalence of children diagnosed as having 
P<Q		~!%~ (Table 1). 
Moreover, most of the children presented at least 
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8 (2003). This 
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results in the literature about TMD in children 
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TMD signs for the development of severe disorder 
later in life is unclear. Moreover, most of signs and 
symptoms are mild5,14	
	
these represent normal variation, preclinical 







for the collected data. The palpation tests, as 
found also by Lobbezzoo, et al.11~AA` 
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overestimation of TMD signs and symptoms, but 
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(R.A.P.) could be considered as a limitation in 





results. On the other hand, this fact could be 
considered as a limitation, since more additional 
'
		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[J	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agreement, eliminating possible bias. The results 
of the present study differ from those of Pahkala, 
et al.15$&&$ 	' *
subjective symptoms and several clinical signs 
of TMD related to certain articulatory speech 









the severity of speech disorders. Moreover, they 
considered that expression of TMD and disorders 
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control of the orofacial muscles in 6-8-year-old 






In the TMD and TMD signs and/or symptoms 
groups, a slight prevalence of articulatory disorders, 






in the studied sample, the alterations could not be 
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In the visual assessment, the most prevalent 
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no difference in proportion among groups. The 
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be one of the main factors responsible for frontal 
lisping7!?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groups, but only in 10 children. Thus, the reference 
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of functional limitations due to the characteristics 
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  	






preserving the function9 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signs and/or symptoms of TMD in this study.
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symptoms of TMD, a small number presented 




evaluation or that these subjects had developed 
some kind of compensatory pattern1!?	 
it is important to emphasize, as stated above, the 





consideration the severity of speech disorders. In 
addition, the quite strict exclusion criteria of the 
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and the range of the deviations in laterality, 
assessed by computerized electrognathography, 
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that the presence of TMD could determine reduction 
in mandibular opening and prevalence of unilateral 
deviation movements during speech. In spite of the 
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lisp in phonemes /s/ and /z/ and inadequate tongue 
position in phonemes /t/; /d/; /n/; /l/.
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